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Summary 

This  is  an  interim  report  revlowini’;  the  imiJlementat. Ion  and 
acceptance  tostinp;  ol‘  several  rerinernents  to  the  Communicat ions 
and  Control  Proccssoi'  (CCP)  and  a series  of  traininc  programs  on 
the  CCP  operation  and  software, 

The  CCP  was  placed  in  operation  Jn  February,  1976,  and 
during  this  contract  r)criod,  HP.N  asked  to  provide  assistance 

to  the  operations  contractor  in  the  form  of  three  traininc; 
courses,  maintenance  assistance,  and  implementation  of  a series 
of  software  refinements  to  improve  the  system  operation. 

The-  courses  were  completed  by  the  end  of  April  of  1976,  and 
the  software  refinements  were  completed  and  accepted  in  July, 
1976. 


Bolt  Beranek  and  Newman  Inc. 
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Introduction 

As  part  of  the  effort  under  the  VELA  program  for  Improving 
the  capability  to  detect  and  identify  underground  nuclear  explo- 
sions by  seismic  means,  ARPA  is  supporting  the  development  of  a 
worldwide  network  of  seismic  stations.  Some  of  these  stations 
will  communicate  on-line  with  the  processing  center  at  the  Seismic 
Data  Analysis  Center  (SDAC)  and  with  a large  archival  storage 
system  at  Computer  Corporation  of  America  (CCA).  The  system 
design  makes  use  of  lc-;ased  lines  and  the  ARPA  network  for 
communications  in  this  seismic  network.  The  CCP  is  the  central 
node  in  this  network;  i.e.,  it  accepts  data  from  the  seismic 
stations,  reformats  the  data,  and  forwards  it  to  the  storage 
and  processing  facilities. 

The  CCP  was  accepted  and  placed  in  operation  in  February, 

1976,  as  a part  of  the  SDAC.  During  the  period  from  February  to 
July  of  1976,  BBN  has  been  providing  assistance  to  the  operations 
contractor  in  order  to  smooth  the  transition  to  operational  status. 
This  assistance  has  included  1)  conducting  three  training  programs 
in  CCP  operation  and  software,  2)  assisting  in  diagnosing  network 
problems,  particularly  in  the  use  of  the  ARPA  network,  and  3) 
implementing  several  refinements  in  the  CCP  software  to  improve 
operations  and  to  make  restarting  from  a system  failure  faster 
and  more  convenient. 

This  report  documents  the  required  effort,  with  particular 
attention  to  the  acceptance  tests  for  the  software  refinements. 
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Training  Programs 

Tliree  training  pi’ogiv'ims  Involving  hands-on  experience  with 
the  CCP  were  conducted  during  this  conti’act  period. 

The  first  training  program  covered  t)jo  CCP  system  operation 
and  the  procedur’os  available  to  tJie  opei’ator  for  diagnosing  CCP 
and  network  problems.  This  cour.se  started  in  the  middle  of 
February,  197b,  and  continued  for  25  working  days.  The  out.llne 
for  this  course  is  shown  in  Figure  1.  Tlie  usual  pi-ocedure  during 
each  day  of  the  program  started  with  a short  classroom  presenta- 
tion on  the  subject  for  the  day.  The  course  then  moved  to  the 
CCP  for  hands-on  demonstrations  and  practice  under  the  supervision 
of  the  instructor. 

The  second  training  program  reviewed  in  detail  the  procedures 
followed  in  the  acceptance  testing  of  the  CCP.  The  objective  was 
to  insure  that  the  operation  contractor  personnel  could  repeat 
any  part  of  the  original  tests  including  examining  and  interpreting 
the  contents  of  memory  and  machine  registers.  The  acceptance 
tests  could  then  serve  as  a performance  baseline.  This  progr-ani 
started  at  the  end  of  March  and  consisted  of  an  80-hour  program 
that  ran  concurrently  with  the  third  training  course,  but  usually 
on  different  days.  The  approximate  schedule  for  the  second  and 
third  training  programs  is  shown  in  Figure  2.  The  program  was 
organized  into  3 to  5-hour  sessions.  The  course  outline  by 
session  is  shown  in  Figure  3- 

The  third  training  program  was  intended  to  familiarize 
the  operation  contractor  personnel  with  the  CCP  software  system. 

It  combined  an  elementary  PLURIB"S  programming  course  with  a 
review  of  the  CCP  software  system.  The  formal  couj’se  sessions 
ran  for  a total  of  ^'0  hours,  but  the  course  included  assigned 
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WEEK  ONE 

Normal  Operation  of  the  CCP 

Day  1 Phyr.lcal  con f’l f;urat ion  of  the  machine 

Day  ? Kval  uat  I nr;  t,hi'  overall  OOP  status 

Day  3 Identifying,  CCP  problems 

Day  4 Restart inr;  the  CCP 

Day  b Pi-oblem  session  and  review 

WEEK  TWO 

Unfir>rst,and  1 iij’;  the  CCP  Prop;ram 

Day  1 Under-standinf;;  channel  identifiers 

Day  2 Using;  the  display  DISPLAY 

Day  3 System  status  and  data  site  status 

Day  4 Controlling  the  ALPA  beamformlng  process 

Day  5 Problem  session  and  review 

WEEK  THREE 

The  CCP  as  a Host  on  the  ARPANET 

Day  1 Overview  of  the  ARPANET  (HOST  and  IMPS) 

Day  2 The  VELANST  use  of  the  ARPANET 

Day  3 Diagnosing  ARPANET  difficulties 

Day  4 Working  with  the  Network  Control  Center 

Day  5 Problem  session  and  review 

WEEK  FOUR 

CCP  Interaction  with  Remote  Sites 

Day  1 ALPA  and  LASA 

Day  2 NORSAR  (TELL, REQUEST) 

Day  3 SIP  and  40A  (SAVE, BACKUP, TELL) 

Day  4 VELA  (SEND) 

Day  5 Problem  session  and  review 

WEEK  FIVE 

Operating  the  CCP  System 

Day  1 Maintaining  the  paper  tapes 

Day  2 Fault  diagnosis  in  the  VELANET 

Day  3 I'’ault  diagnosis  inside  the  CCP 

Day  4 Hardware  troubleshooting  and  the  HALF  command 

Day  5 Problem  session  and  review 


FIGURE  1:  OPERATOR  TRAINING  PROGRAM  OUTLINE 


r 


Report  No.  3444 

Bolt  Boranek 

and  Newman  Inc 

Date 

Test  Procedures 

Proqrammi ng 

3/29/76 

1-4 

10-12 

3/30/76 

1-4 

10-12 

3/31/76 

1-4 

4/1/76 

1-4 

4/6/76 

10-12,  1-5 

4/7/76 

10-12,  1-5 

4/8/76 

10-12,  1:30-4 

4/9/76 

10-12,  1:30-4 

4/12/76 

10-12,  1-5 

4/13/76 

10-12,  1-5 

4/14/76 

10-12,  1-5 

4/15/76 

10-12,  1-5 

4/18/76 

10-12,  1:30-4 

4/19/76 

10-12,  1:30-4 

4/20/76 

10-12,  1:30-4 

4/21/76 

10-12,  1:30-4 

4/22/76 

10-12,  1:30-4 

4/26/76 

10-12,  1-5 

4/27/76 

10-12,  1-5 

4/28/76 

10-12,  1:30-4 

4/29/76 

10-12,  1:30-4 

FIGURE  2:  CCP  T;;AINING  SCHEDULE 
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Week  1 : Test  phase  I 

1.  HIT  af)pfoach  and  domonr.tral  i on 

2.  P(.‘rrorni  ten; t IR  --  find  a bad  card 

3.  Quoatlonr.  and  dlacucalon  on  HIT 

4.  Tests  I A and  1C 

b-  CCP  operatoi-  Interaction  command  tests  (Tests  ?h  and  2H) 


Week  2: 

] . 

2 A 

3. 

4. 


Site  data  handling  tests 

VKLA  netv.'oi’k  test  conf  ir.ura  t Ions  and  data  collection 
techn  i ciuos 


5. 


}■  Site  data  tests  (?B,  2D,  2K,  2F , 2G) 
ALFA  beam  test  2C 


Week  3:  Output  and  system  tests 

1.  a)  review  system  configuration 
b)  Output  protocols 

2.  Status  test  2J 

3-  System  data  tests  21  and  2L 

4.  Output  protocol  tests  2K  and  2M 

5-  Reviev;  and  discussion 


Week  4:  Acceptance  test  phases  3 to  5 

1.  Reliability  approach 

2.  Component  failure  tests  3A,  3B,  3C,  and  3D 

3.  HALF  concept  and  demonstration 

4.  HALF  test  3E 

5.  TEMEX  assembler  te  phase  5 


FIGURE  3:  OUTLINE  FOR  CCP  ACCEPTANCE  TEST  TRAINING 
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cod  i nr,  probl(MUL;  to  bo  done  at  other  timer:.  The  course  was 
oi-ranl::ed  Into  sixteen  2-1/2  hour  sessions.  The  course  outline 
is  shown  in  Kir.are  4.  Proci'om  problems  assirned  durinr  the 
coui',:e  were  deburrod  and  run  on  the  CCP. 


7 


Report  No.  3444 


Bolt  Beranek  and  Newman  Inc. 


First  Week 

1.  PLUR1BU.">  3tructur-o,  Map:;,  and  Conventions 

2.  DDT  - Dynamic  Dohu(j:i^inr.  .'’ubsystem 

3.  Queues,  Messap.es,  cind  Common  Gubi'outines 

4.  Sti'lps,  Ribbons,  and  Prof'ramminf;;  foi-  the  PID 

Second  Week 

5.  SLI  Pollinp,  Module 

6.  Host  Module  - Metvjork  Control  Program 
Y.  (Jenei'al  input  Module  otr-ucture 

8.  Structure  of  Specific  Input  Modules 

Third  Week 

9.  Display  Module 

10.  Operator  Modules 

11.  ALPA  Beam  Processing  Module 

12.  Transmission  to  VELA  Links 

Fourth  Week 

13.  Event  Detector  and  SIP  Output  Modules 

14.  Norsar  Output  Module 

15.  Status  Moudle 

16.  Reliability  Module 

Daily  Schedule: 

Each  day  the  course  will  meet  for  two-and-a-half  hours.  The 
course  v;ill  consist  of  lecture,  discussion  and  hands-on  changes 
to  the  CCP  system. 


FIGURE  4:  OUTLINE  FOR  CCP  PROGRAMMING  COURSE 
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System  Maintenance  and  Diagnostic  Assistance 

The  major  problem  area  reiiuirinc  hBIJ  assistance  duri nc  thi.s 
period  v;as  i ri  the  interaction  C)f’  tiie  various  seismic  net,vK>rk  nodes 
ur.  inr;  tiie  AKi’A  netwoi-k.  Tlie  efTort  to  del)U{^^,  tlie  soi,.smic  network 
liost-to-host  and  load  jiroblems  was  a[>;(j,ravated  by  residual  i>roblems 
in  the  rhUHlHbS  IMP  Installed  at  P>DAC.  By  the  end  of  this  contract 
pei-lod  most,  of  the  trouljlc!,  (.’xcejit  for  the  dropouts  in  the  NORSAR 
path,  were’  a!  liun’-t  und- cstood , if  n-,i,  solved. 

Some  I'ccommend.at  i otis  for  I'uture  clianccs  that  came  out  of, 
or  wore  confirmed  iiy , this  effort  are: 

1)  The  COP  network  control  program  should  be  redesigned 
to  protect  the  seismic  traffic  from  blocking  due  to 
delays  on  any  one  path  out  of  the  CCP. 

2)  The  CCP  should  have  more  buffer  memory. 

3)  The  IMP  at  CCA  should  be  changed  to  a PLURIBUS  IMP 

so  that  more  reassembly  buffer  space  can  be  provided. 

4)  Multiple  message  acknowledgement  should  be  allowed 
when  host  level  error  control  is  used  on  a high 
data  rate  path. 


uuic  umu  Mcrviiiuri  xiiu« 


Refincniont  Acceptance  Tests 

Thie  acceptance  testa  on  Uk?  CCP  refinements  were  conducted 
June  30  and  July  1,  197(3,  Tiie  tests  followed  tiie  revision  to  tiie 
acceptance  te;;t  proccdui-es  for  Uie  Communication  and  Conti^ol 
Processor  Included  as  Appendix  T.  The  accei)tance  test  re.su Its 
consist  of  CCr  terminal  outputs,  liard  co[)y  j)lots  from  the  CCP 
display,  and  tiie  output  from  tlie  TIP  terminal  used  to  control 
tiie  Tld’JPX  systetri  while  loading,  tJje  CCP  over  tlie  AHPA  nctv/ork. 

The  following  are  notes  and  observations  on  the  tests: 

Test  2.N  - Paper  Tape  Parameter  Input 

Preliminary  instructions  on  preparation  of  the  input  tapes 
were  not  complete  in  explaining  the  need  for  throw  away  characters 
after  the  Control-D  character  and  an  ON  command  when  several 
commands  are  punched  on  one  tape.  As  a result,  the  government 
prepared  command  tape  caused  format  error  messages  and  required 
manual  allignment  in  the  reader.  A listing  of  tlie  coinmand  tape 
and  the  output  of  the  Interactive  terminal  are  Included  under 
tills  section  in  the  test  results.  The  output  terminal  data  for 
all  tests  is  bound  at  the  end  of  the  test  data  volume. 

Test  2.0.1  - Added  Ground  Motion  Gain  Factors 

Gain  factors  used  in  the  test  were  experimentally  adjusted 
to  give  convenient  displays.  Due  to  the  burned  tube  face,  the 
output  plots  in  the  test  data  are  difficult  to  read.  A memory 
dump  and  hand  calculations  to  test  the  gain  factors  are  included 
in  the  test  data. 

In  addition  to  tost  data,  a list  of  default  values  assembled 
into  tlie  CCP  jirogram  for  NOHf.AH  and  LASA  at  the  time  of  tlie  tests 
is  also  Included  in  the  test  data  volume. 
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Test  ?• . 0 . 2 - Vertical  Display  Scales 

Data  from  this  test  include  the  Interactive  terminal  output 
and  a hard  copy  from  the  CCP  display.  Due  to  the  poor  condition 
of  the  display  tube  face,  test  on  the  hard  copy  fi’oin  the  display 
is  almost  unreadable. 

Test  2.0.  S - Complete  All  Traces  on  Display 

A mix  of  short  and  lon^  period  traces  was  dis{)layed.  The 
hard  copy  from  the  displciy  shows  that  all  traces  were  complete,  j 

but  the  text  on  the  copy  is  illegible  due  to  the  burned  tube  I 

face.  ' 

Test  2.P  - Load  the  CCP  Over  the  ARPA  Network 

The  output  from  the  terminal  connected  to  the  ARPA  Net^  ; 

TIP  shows  the  contents  of  the  file  directory  at  ISI  and  the  | 

interaction  required  to  run  raw  1"TP  and  load  the  CCP  programs 
over  the  network.  ' 

Following  the  loading  process,  the  system  was  run  for  25 
hours  to  complete  the  acceptance  test.  The  CCP  output  typewriter 
printout  during  the  above  tests  and  for  several  hours  of  the 

25'hour  run  is  Included  in  this  section  of  the  test  data  volume. 

Output  from  the  rest  of  the  25- hour  run  is  in  the  SDAC  operating 
log  books. 
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Conclusion 

The  acceptance  test  sequence  cndlnG  on  July  1,  197^  demon- 
strated that  the  refinements  to  the  CCP  software  met  specifications, 
and  the  revised  procrams  v/ere  accepted  by  the  Air  Force. 

Tlu'  network  maintenance  and  trouble  analysis  performed 
durinc  this  poi-lod  have  led  to  recommendations  for  several  system 
chanr.es.  Some  rr. inor  chatices  liave  bec'n  implemented.  Additional 
1‘ecommendat ions,  are  listed  in  th(.“  ;;cctlon  oV  this  repord,  l,hat 
deals  with  the  system  maintenance  effort. 
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APPENDIX  I 

Acceptance  Test  Procedures  for 
the  CCP  Refinements 

(a  modification  to  BBN  Report  3185) 
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Section  ?.N  - Tootlnc;  the  Papoi*  Ta{)o  Input  of  Parameters 

This  capability  provides  foi-  the  autcniiatlc  input  of  any 
systc'in  parameter  by  means  of  a predefined  }>aper  tajjo.  The  format 
of  the  paper  tajje  is  .identical  to  what  would  be  cntt'red  manually 
on  either  of  the  operatoj-  TTY ' s , but  the  command  Is  terminatc'd 
by  Control-D  and  a thr*ow  away  ctiar-acter.  Tliat  is,  the  paper  tai>e 
contains  a strltp';  of  ASCII  characters  represauit  1 nr,  the  deslr-ed 
command  oi’  seciuence  of  coimaands. , with  eaeii  coHim.and  rollevjed  by 
Control-D  and  an  exti>a  ciiaracter  such  as  a "rubout".  Once  tlie 
paper  tai)e  ir-.  i>laced  in  the  paijor  tai^e  I'eador  and  tiie  reader-  is 
powei-ed  on,  the  tape  Is  r-ead  in  by  issuing;  tdie  command: 

ON 

(Note:  If  the  ON  command  is  punched  on  the  tape,  it  should  be 

foj.lov;ed  by  a spare  character  such  as  a "rubout". 

A command  tape  prepared  by  the  government  representative  will  be 
entered  and  the  Project  Officer  will  verify  that  the  commands  are 
executed . 

Section  2.0  - Testing  the  Modifications  to  the  Display  Package 

2.0.1  Set  up  and  check  the  display  ground  motion  scale  factors 
for  array  and  subarray  Beam-type  channels 

With  NORSAR  short  period  data,  for  example,  iridividual  seis- 
mometer channels,  subarray  beams,  and  ai-ray  beams  require  dif- 
ferent scale  factors  (nanometei-s  per  bit).  The  following  scale 
factors  will  be  entered  at  the  interactive  terminal: 
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NA0 

IIS 

. 01 

LA0 

LS 

. 002 

NA0 

],S 

. 01 

LA0 

LI 

.03 

NA0 

in 

. 1 

LA0 

HS 

. 0105 

NA0 

LI 

. 1 

LA0 

HI 

. 01 

NA0 

HB 

. 3022 

LA0 

HB 

. 02 

NA0 

LB 

. 001 

LA0 

LB 

. 01 

These  values  may  bo  chocked  by  usinc;  the  PHINT  command  and  a HEX 
duiii]) . 

2.0. ?  Check  the  imjjx-oved  vertical  scales  on  the  display 

Using  the  DISPLAY  command,  display  any  channel  on  six  different 
axes  employing  a larger  gain  for  each  successive  trace.  It  will  be 
seen  that  the  scales  displayed  alongside  the  vertical  axis  will 
automatically  range  from  10,  50,  100,  500,  1000,  or  5000nm,  permit- 
ting the  vertical  axis  to  remain  at  a fairly  legible  two  centi- 
meter length  (approx.). 

2.0. 3  Verify  that  all  traces  extend  to  the  end  of  the  duration 

scale 

• Display  any  combination  of  channels  from  any  of  the  seismic 
input  stations,  elg.,  LA0,  ALP,  NA0.  At  the  end  of  the  duration  of 
the  screen  it  will  be  seen  that  all  traces  terminate  before  the 
next  screen  is  displayed. 

section  2.P  - Testing  the  capability  to  load  the  CCP  with  a TENEX 
binary  file  via  the  ARPANET. 

I’inst  halt  the  CCP  machine  (making  sure  the  BU.3  RESET  SWITCHES 
are  up)  by  loading  in  TAPE  0 (PSTOP)  via  the  paper  tape  reader. 

Next  load  in  the  bootstrap  tape  titled  LOADER.  When  the  tape  has 
stopped  press  RUN  on  the  control  panel.  Bit  15  in  the  data  word 
ligiits  on  the  control  panel  will  now  be  blinking. 
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Uoltif,  a terminal  linked  via  the  ARPANI':']’  to  1 .jI-TKNKXA  undox’ 
liner  CCI’,  run  the  prof^ram  HAV/FTl'-l'..  .dAV ; <CH>.  The  liror.ram  will 

then  ank  Tor  an  "OCTAL  HOLT  //"  to  vdilcli  tlKJ  renponnc  vxill  be 
Ay  <CH>  (the  cui'i’ent  AHPAHKT  Host  Address  for'  the  COP).  The 
pi-op.rain  will  tlien  a.sk  for  a binar-y  filename.  To  load  the  CCP 
ofieratinf,  systinii,  first  TAPK  1 (DliT)  must  be  loaded.  Hence, 
r, ive  as  a response  DDT-P6.BIN;  <CR>.  As  tlie  prop;ram  is  beinc 
loadi.'d  a count  of  ARI^AHICJ'  messares  sent  is  shown  botli  in  the  low 
order'  bits  of  the’  data  woi'd  In  the  control  i>anel  and  on  the 
ARPAHMT  terminal.  VJhen  TAPE  1 has  been  automatically  loaded  the 
[irogram  will  return  control  to  TENEX. 

To  load  the  remainder  of  the  CCP  operating  system,  TAPE  2 
(CCP)  must  now  be  loaded.  Press  RESET,  LOAD  on  the  control  panel 
to  restart  the  bootstrap.  Then  using  TENEX  run  RAWFTP-B . SAV; 
again,  this  time  giving  as  the  binary  file  CCP2-5.BIN;.  Once 
TAPE  2 has  been  automatically  loaded  it  will  self  start. 

Run  the  s,ystem  in  normal  operational  mode  for  25  hours  to 
demonstrate  proper  performance  when  loaded  by  this  procedure. 


StCUMiTV  CL  A'>SIFIC  ATION  Or  TmIS  PAOC  Omit* 

I REPORT  DOCUMENTATION  PAGE 


NKAl)  INSTKIK  I IONS 
mcKOKic  roMPLi  riN(i  kcinm 


MLPORT  NUMUf  M 


Ti.  OOVT  ACCESSION  NO,|  3-  REC|Pirr,T*S  CATALOO  NUMlitH 


4.  HJLt  (mnti  SubtiiU)  — y- 

Interim  Heport  on  Herincnicnto  and  ^ 

/ Operator  Trainlni;;  for  the  Celcmlc  \ 

( (Communication  and  Control  Proceasorl 
/ Cistern  • \ ^ — . 

f/O  J W^.  /iv'/SCC'^  I 

' .,■}  . ^ * 

9 PLUFOWMrNG  OdOAl.l  7 ATlOri  N AM  K ANO  ADDHTSS 

Bolt  Boratu'k  and  Nevaiian  Inc. 

[30  Moulton  Street 
Cnmh)'-id)':e , MA  OPl 

tl.  CONTHOLLINO  OF  net  HAMt  AND  AnORLSS 

VKLA  SeiamolojFlca .1  Center  ( //J 

31?  Montgomery  Street 
Alexandr la,  VA  ??31^1 

M*  MONJTORINO  agency  name  6 ADOUE^S(if  diUerfnt  from  Controtlint  Ofhre) 

Hatif>;e  Measurements  Laboratory 
RML/ENLD 

Bulldinp;  981,  Patrick  AFB 
Florida  3?9?5 

Te.  distribution  st atement 


5.  TYPE  or  REPORT  A PERIOD  COVERED 

Interim  Technical  Repor  . 
2/6/76  - 6/31/76 
6 aewfFQWMiiir  nnfr  .miixtr  number 

I BBH-3'I^'I  I 

\yS8lfTRACT  OR  grant  hum U ErT*! 

^ V>l%Cj/(>-Ti~C-gS/l?2A^ 

'MP/^  O/I  .-i/CSil 

uj.  PROGRAM  element,  PROJt  Cl  . TASK 
AREA  ft  »ORK  UNIT  NUMIH'RS 

ARPA  Order  2561 
Pror.ram  Code 

Pixri  //VKLA  VK/IIV06/P,/  :tr 

igj  Rgpern  ^ 

iff  November'  1||76 

HUMBER  OE  PACES 

19 

15.  security  CLASS,  fof  thin  rtpott) 

Unclassified 


1$A.  OECL  ASSi  FI  CATION/ DOWNGRADING 
\ SCHEDULE 


"assasw 


■IP 


Tlr 


^.Tt  te 
(<  FeL  — 


B^99k  44  hem  Report) 

i -f  . I 


supplementary  notes 


IS.  KEY  WORDS  (Continue  on  reverse  side  if  necessmry  end  identify  by  block  number) 

Seismic  Data  Network 
Commun i cat  ion 
PLURIBUS 

Acceptance  Testing 

Se j smolory 

20.  abstract  (Continue  on  reverse  side  It  neceeeer}'  end  Identlly  by  block  number) 


DD  /.Sn"",  1473  EDITION  OF  t NOV  »5  IS  OUSOLETE 


<8  i 


SECURITY  CLASSIFICATION  OF  THIS  PACE  f>»r»  Knlrftil) 


P ?ws 


»ecuwn  Y ci.4mric»tioM  pr  .t.hi*  ity*  tmimJ) 


Abstract 


The  Cormnunicat ion  and  Control  Processor  became  opera- 
tional In  Febi’uary  of  1976.  From  February  to  June  BBN  pro- 
vided technica]  support  for  the  system  In  the  form  ol‘  1) 
traininf,  course  for  the  operatlnj';  personnel,  2)  maintenance 
and  diacnostic  assistance  for  the  operation  personnel , and 
3)  software  refinements  desip;ned  to  make  the  system  operation 
more  reliable  and  convenient. 
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